nd -order kinetic treatments for drugs' photodegradation characterisation and assessments, 23 yet they still are employed, as the only tool available for these types of studies. The recently 24 developed -order kinetic models have opened new perspectives in the treatment of 25 photoreaction kinetics that stands as the best known alternative to the classical approach.
26
The -order kinetics have been applied here to Fluvoxamine (Fluvo) 
INTRODUCTION
Very little is known on the photodegradation kinetics of Fluvo. In this context, the approach adopted to develop the equations of -order kinetics 170 offers a more robust mathematical framework to investigate photoreactions. therefore, the number of unknowns is only two (Φ → and Φ → ) for this experiment.
286
Hence, fitting the experimental data with Eqs.7 and 8 provides the numerical values 287 for the reaction initial velocity ( , Eq. 9) and the reaction overall rate-constant ( ⇋ ). In It is worth noticing that K ⇋ is concentration-independent. This feature finds its 297 importance in the fact that the HPLC experiment that served its determination is usually 298 performed at initial concentrations of species A that are not suitable (too concentrated) for 299 spectrophotometric analyses (which are bound to be realised at lower concentration, specifically, 300 where ∞ > 1.2 as discussed above).
301
The reconstruction of the full spectrum of the photoisomer (B), can then be performed at 302 lower concentrations in the second step of the elucidation method. This is achieved from the value 
3.d Recovery of the Z-isomer's absorption spectrum 348
Based on Eq.13, the spectrum of the medium at pss and the spectrum of the E-isomer, the 349 electronic absorption spectrum (as absorption coefficients' values) of the Z-isomer can be 350 fully reconstructed (Fig. 3) .
352
3.e Isomers' quantum yields at non-isosbestic irradiation wavelengths
353
Once the absorption spectrum of the Z-isomer was known, the two remaining system 354 unknowns (Φ → and Φ → ) could then be calculated for any irradiation wavelength using 355 the quantum yield expressions given by Eqs.14 and 15.
356
Seven monochromatic irradiations ( = 290, 285, 280, 270, 260, 245, and 226 nm) 357 that span the isomers' absorption spectra, were selected in this study. The kinetic traces were for all non-isosbestic irradiations. Therefore, Fluvo photoconversion obeys -order kinetics.
365
The kinetic parameters determined for Fluvo photodegrdation ( Table 2 ), indicate that 366 the overall rate-constant of photoreaction increases with increasing irradiation wavelength 367 (Table 2) . However, as has been comprehensively discussed in previous studies, 10-12
dependence on a number of experimental parameters (Eq.3), such as initial concentration and irradiation intensity, reduces its ability to inform about the intrinsic photoreactivity of the 370 molecule. Therefore, it is mandatory to define, in subsequent steps, the absolute values of the 371 photoreaction quantum yields at the selected wavelengths.
372
The recommended hypothesis for this type of studies is that the quantum yields of drugs 373 should a priori be supposed wavelength dependent and then test the hypothesis experimentally. .dm 
3.f Photostabilisation of Fluvo photodegradation using excipient-dyes

463
There is an evident lack in the literature of useful methods to quantify photostabilisation of spectrophotometer. In these conditions, the temporal evolution of the absorbance of the 473 medium could be recorded without the spectral interference of the dye (the latter however 474 does absorb part of the excitation light).
475
The resultant kinetic traces ( / = 280/245) were fitted with Eq.2 (Fig.6 ) and 476 their respective reactions rate-constants were determined (Table 3) . Indeed, Eqs.1-6 apply 477 except that the total absorbance of the medium at the irradiation wavelength in Eq.4 must take into account the presence of the third molecule of the light-absorption competitor, i.e. the (with intercept close to zero and a correlation coefficient close to unity) (Fig. 7) .
502
A similar phenomenon should also be expected to occur for an increase of the initial 503 concentration of the mother compound (Eq.3), and hence, the rate of the reaction is 504 concentration-dependent. This confirms that zero-and first-order reaction treatments and 505 interpretation of photodegradation kinetics are neither suitable nor reliable approaches.
506
The present -order kinetics equations offer however an easy and useful tool to 507 evaluate photostabilisation of drugs in solution. actinometry and/or the proposal of new actinometers. 5, 6, 40, 41 Besides, the ICH adopted quinine 515 hydrochloride actinometer holds a number of drawbacks that raised many of questions and 516 doubts about its reliability. 5, 6, 10, [42] [43] [44] 
517
The assessment of Fluvo potential for actinometry is set out by preparing solutions of 518 approximately the same concentration and exposing each one to a monochromatic light of 519 given radiant power values selected from a set for each irradiation wavelength (260, 270, 280, 520 285 and 290 nm). The kinetic traces obtained at the observation wavelength of 245 nm were 521 then well fitted to the model Eq. 2 (Fig.8) 
539
Plotting the kinetic parameters and against irradiation wavelength, yield 540 linear correlations, within the 260-290 nm irradiation range, as given by (Fig.9 ).
541
The procedure for Fluvo-actinometry is set out on two simple strategies for the The data provided by such studies may also be of importance for photosafety studies and 603 might be recommended prior to conducting the evermore required in vivo safety studies. 
